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m m m 

[0002] m.^^^ ^^*3 V >T{iCT (Computed Tomography) -^MRI (Magnetic 

Resonance Imaging) ;0^b#f5tV^Bfrji®^^fflV^fc^i(f:a5—|^6^3i:/£o-CV^5o 



> 
> 

[0004] :itnz.Mu s:^:iz^m^u^ktm^mmzio\,>xm^hf)^.3Dxi3DXMuiti p 

Image Micro CT)^5l|§bfc (^(OXm^Mo ) o 
[0005] -Arai Y, S 



[0003] mnmm^^^ ^-cf*. :iti^xmmmcT^mmi.x^fc^mm(Dm^. m^(Dm 
mmti:if(Dm^hmmi^mmit^tix\^^^tit.n^ti:t^^tio 



Honda Iwai K et al : Practical Model "3DX" of Limited Cone-Beam 
X-ray CT for Dental Use. CARS2001 : 2001, pp.671-675 

Multi Image Micro Cr'tT^S^ttfg. #f4Bcl^.2000;40(2), 2000. pp.145-154 

(Dmm^^3iik7tm^m^-t^^tt^-^mx^'o.^^i^xmmxh^rcm'W'^^^ 
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[0007] ^r. mi^m\^^x^ ^(Dmmm^^m.m-r^. 

*|-bT. Zl6^4^>L^^;l#5>;^IB]^^fJ2^5^;^i^^^c-^t)ai-r(llll(C))o W^<^^'9ttlU 

i'imiii-t^^t:d^mmxh^fci^. arx^^^^mm^n\^\ 2imtmnm^^n^ 

(EI1(D))„ 

{2)iS^iyTi^y^;vd'-^m\^^fzMm^m 

(3) 2fit^b 

(4) ;Wjil>fl::^aj:i<ts^$i5ttm 

%hfvttmnnm^2^jt±.\mm^mm^nt\tM\^.mm\^f^^ 
^c*3v^T'^^-r5(|gl(E))o ^(^n. ^:fim^i:^x^m^r^ii^^^mwmf^ 
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m^i:>tizm^^^m-r^:}fm.^^y^m^m\^^timm^mti:t*T!)mm^tix\^^^o 

[0009] ^fc. <i^ti:\^^y'-^m\z.xmmn^j:3^7i.m^^^^i'?>m=^m^mmm^^\'^ 
i\^Mmm(om^—M.y'—i^^BT^(Dnm^\^i^m-^\^^xmm^ti^mzr^^ 

mm^^^'r^mmh^htix\,^^mm2oo3-6i956-^<^m0mo )» 
[0010] ^r5T\ ±mvfc^tih(D^mnmh^>fmmm^miH'r^^t7!)^-^mxh'om^ 

^xmmi^fco 

[0012] -SU/^Pffl . mmi^. ff^^IU : Ortho-CT^ffiV^fc3^7t;^7^V^^|g{C|B-rW 
^^ W^^^mMis^^l^W^^^^ MmOO-75. 200U pp. 145-149 
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-mBsi^. mmmm. f^^mi\:Aimmm^mmm2ooo-358^2o) . 2000 

•Befu S,, Tsunashima 
Areii Y : A study in Three-dimensional Image 
Processing Method for 3DX Multi Image Micro CT. CARS2001: 200U pp.665-670 

-m^i^. mmm. lumux. m^Mm MfmA--mxm.cT\:L^k-^:^3i^7m 

^^H^fe. Med. Imag. Tech. 21:157-165. 2003 

So 

[0014] *fc. ^^'l4^-ov^TS^^/^1tf^?r^TofcJl^(D:5:m{c:*DV^T. mm^f^2;iX 

[0016] -h|E^S^j^*i-5;rci?){c, :2|c^^0Jfi, Je;lT(^#m^^i-SM^ili?ife-rSfc: 
[0017] ft^^ltZllES^tbfc^BJJi. 3iSfe7n*|-^i^;6^b#p3*Lfc3^7cCTT'->5'(^1it^ 
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[0018] m^m5i-mm^rifcmmn. s^^^n^m^^h^htitcSiikTr.cTv'—^^^m 

m:i.mnVX\^^^3i^^CTy'-^^mMtVXmmi^fcm'&Wc(D3^^CTy'--^ 

mm^m^mxmn^tifcmnmt^itmi^x. mt&mwmt>mmmmx^:k^\^ ^ 
m-^K. ^nvx\^^^3i^7cCT'f—^^mmnM(Dy'--'^t-t^:it^^m-r?>m 

[0019] m^m7\zum^rifcmmn. 3^^MMm^h'i^hnfc3^^^cT7'—^^fiiiim 

miZ.^ mBVX\^^^3^7vCTy'-i$'^mM.t\.Xmm,\^tc-mMmi(03ik7i.CTv'-^ 

(omnm^nmir^^mmmm^mt. mmwmmmxMm^fiti:f7\^mK^ib 

m^m<Dmi^m<Dmz^^\^^x. miE-r^miE^mt. mmmiE^mxmiE^^ti 
it3^^cT^--'^mtm^<Dmmt^itt^\.x.mm^iE:^irifc3^7tcT'f-^^ 
■dmmmm^'o:k^^^m^\c. ^^i.x\^^^3i^^cTv'-^^^mM^(ov'—^t 

o 

[0021] :^^m{zxn\-f. 3i^7tM^mi}^hnhtiti3^^cT7'—^(Dm^miE-r?}mm 
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[0022] mim^(Dmm^m.:i7m(Diiimm.m^mm-r^fcib(Dmxh^o 

[|lI12]26(7);^[Bl^|J£0J-t-5/cfe<D|g i^(D2) T*>5o 

mmyri^—x^^o 

[015] r Ji8;^iR]cDfi:o^i^j t rT8;^ip]0{S:(D5pj^j coM^^^x. ^(Dm^^^ 

[0023] 1 3DX^g 

11 -mimm. 

12 

13 T-^ni/-xV-:^i5^/^'^^ 
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14 m.^='>'^^^^ 
21 mmMM 

[0024] m^. ^mn<Dm:m(o^m\^-^\^xmmhMzmm-t^o 

[0025] |E13(^. ^^0J;O5iS^$tb?>3DXige(3^5uXaCT^g) Wll^^-To 

[0026] S^^Slfi. 3DX§gM-C&l9. iESclt^(Xj||)^!ill, ;^^^12. r^xi^-^^i^^ 

[0027] iFLffl='>'t°^— >5'14f*. i5'^a§|5141^|E'|ji^l42^Sr#b. fB'|]ft§|514 

m^^^vJ>>KM<5^^Xy^^^ftllim^n% ^cC43, CD-ROM, CD-R, FDD^OfS 

[0028] ~^fc. T-:^Dir-7^>fv^^?/W^^|^130^2kS^,{affi3>'t°^— i?14(^7'— 

[0029] 1 1 1 2tl-im^M^2 1 Az-es: V ^ (C^ 1^ bT@E«^ tlXm 

> Z|fi(^^i^(^4^>i>^ai§i&li:«l)^'f'-i>^bT> l|lI|Kb-C36O^^rR];0^tjti-512 
*!t<^S^-7^-i5^;6Si(x^$tu^„ 1^^^12-t?^^^^tl,^M^ft-^(T-^n:J^jt-^) 

T^ni5^-^.ri^^^^^m^l3(C'^^$tb. y'^i:^^7l^v'-^{z^^^tl^o T-Tvi^ 
-v'^i^i^/l'^m^l3XT'^i^^j^v'-^J<^mW:^tlfcv'—i^i-i. m-ffl='>'tV-^ 
i4{c#k^$ixT®^^S;0sjg$tbT. miMiMm2i(D3^7tv'—^^n^:it7!)^X^ 

[0030] SDX^eiCj^tJWejnfcS^feTcSJ^T^-^fi, 1114 (B) ^;l^$n-CV^:5J;5^-, i«$4 
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-fe/Hi. m4{A)lC^^tlX\^^^Xo\^.0. 125X0. 125X0. 125'^'h^(DX\ 04 
(B) tC:^$tbfcReMOpj^fi , 240X re X (320/2) ^(Z)7j^'^-fe/l'^J^-f'So 

[0031] 05 (A) (Z)<t5^ce®^<^#-a'. ®^t^>^UTTBS<^^(6) ^ 

[0032] Pixel =(d-c)X (Pixel -a)/(b-a) (6) 

out in 

f3::i6. Pixel \-imiEm(DAtimmm. pixei fiffiEm(Dm;ti®^fit^^-ro 

in out 

[0033] rO;^fe-efi. ^MfiH<7)m$|5^#<'^tf M^ffilSra (a. b) ^^ott. iSfetC. 

{yia-b^itsiitc-di^-^5/tv^'Lii:u. ^^^^p^tf^c^o mx.it. ii^{a:a(=io 
0) -b(=2oo) (Dmi^^mmmc(=o) -d(=255) (Dmm\^jxif^o 

*3 V ^-C#®^»};i^£:CT^'«7P<-^?^3l^S6<) lc^>f b$iir-5)iJ^?Mo^^^|feSrfTo 
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[0036] :^mM(Djf^m<DmmmiE:)jmn. mm(D^x<Dmm^Mi.xmc^m^<^?^—^ 
m:is^x:^m^b2mmmKm-5<^W}V^^^mmmm. m^mmm^mxm '80/4 

V0I.J63-D N0.4, 1980, 

pp.349-356) ^ffl V ^-c. mm^m(Dtibb(D^mmiw.Thi ^M-m-r^o 

vol 

[0037] jfe*5. SiiSl^ffThr fi. rtit^PSe^-f . i£Mi^^l^-i-^:it^^x^^o 

vol 

Vn 

[0038] [^1] 



N-l N-1 N-l 



1 2 2 2 

Av„=—^ X S Z yoxeKx,y,z) ... (7) 

iV JV-l N-l N-l 



N-l N-l N-l 

2 2 ' 2 



N(7:>fifi^21^b^i @ mm (Voxel (x.y,z) ) (D21 X 21 X 2l3a{^(DSlZi^pj; 

[0039] ^v^T% ^(D^m^mm^mmmmm^wmu &.r(DmiEitiitm^mo 

Voxel =Voxel(x,y,z)-Thr (Thr >A ) •••(8) 

out vol vol Vn 

Voxel =Voxel(x,y,z)-A (Thr <A ) •••(9) 

out Vn vol Vn 

fj::^^. Voxel i^mjE'^<Dmtimmim^-ro 

out 

vol 

[0040] Thr =klXA (10) 
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{i.UO<kl = <l 

(3) ^ic. _hiB^ (7) ^m^^xmmm^75iWmm<7^^i^^Ay^^nm-i'^o 
(4) 

(^<^i) 

AvN-A=C •••(11) 
[0041] Voxelout = Voxelin-C • • • (12) 

voxelin i-imjEwicoxtimmm.. voxeiout {i«jE^c»ai;^®^«^^-ro 

(a)A>AvN 5fi^o¥*&ffiAvNi:CT7*-iJ'«^^f*:<Z)¥*&iit A C ^Sr3^ tti-TSe 
AvN-A=C •••(13) 

[0042] Voxelout = Voxelin-C • • • (14) 

voxelin nmiEtSKoxtimmm.. voxeiout i-3:mjE^<Dmtimmm.%:^To :i<om^. 
[0043] (b)A<AvN mmm^miE^-r.t>^^<^m^^<D^i^m:hir^a 

[0044] Voxelout = Voxelin ♦••(15) 

[0045] i^(D2)(DmmU. il7(B)^^l:^$^^TV^SJ;5^^:^ A<AvN<^#'&f4x ®ll^:5SBt<;& 
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[0046] :L<D^mi-mm±i$^<Dmmt. mmmm(D^iLmiim-r^mm(^\Bi<Dm^^mm 
[0047] mioit, *;^fetcj;oT. mmmjE^tirch(D-v:h^o miom9k^itm-r^t. 

(Dmm^m>h'^htifcmn^m\^^fcii]iMt^j:<>xm. a^Tcisj^T^-iS'tc^s 
[0049] :^^mn3^7c±.(Dmi$.^i^comnt. mm<D^ n M.^^'bt-r^mmmi^t^ 

mKm<i^^vfmmixmm^timm^i^xi-i^mm^^m^m^^^:it^^-^m 
-m>^m'm^xy^<, 

(1) m @ 3^7tcTf— if j^^t^h. miiRx:^m\2K7f^^f\.x\ ^^2Q^\^(D^mjj 

[0050] /i*5, 0ll^^J«|lH2{::^$i^TV^S26;br|B]^i. ^m^jtCTf—^^-p^^'L- 

{ad^m3^7tCT'f—'?^Vt>h. 8O0r5:L?fe^$:(D^j(7)^f^(l, 2, 7, 8, 11, 12 
^ 15. 16) 

(b)?ig3^7cCT7=-'-i?^P;6*bvl20rfflcDq3^J(^;^|Rl(9, 10. 13. 14. 17, 1 
8. 19, 20, 21, 22, 23, 24) 
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(c)?i@3^7nCTx— ^J^^Pd^fj, 6oorS(7)cf3.L>J(^;^|^(3, 4, 5, 6. 25, 26) 
f[25];6S^m$tl.5o 

[0051] fn^, mm^(Dmi. 4(^pse>-f ^j£i-5r^>asT'^;s„ 

[0053] ^(Dmmhv^tvx^ mmmm.m-^25-](D^mM.F^^t. mmi3mmm-^2 

MAX 

[0054] 0:^19. Mx.fi, ^^Xmmrhr ^*fe-5o 

F 

Thr =k2X (F -F ) •••(16) 

F MAX AV 

[0055] ±IS (3) (<l*5tt5 r_bf£ S^fRK^IKcDSF^j ifetC'ft;t-C, r_b{48^rrRl(^ffi(D 

[0056] o^«9. ±^48;fy|R]Ofit(^¥:^^^F8maxi:U, Tf48;^(Rl(0^itc^5pj^^^F8mi 

[0057] ^^i^m(D^i^:}jn. Mx.fi, 8;^[p]oom<^f p^sT^-rtvfiii \ ^c^is. mmm 

[0058] :ir<^:6«JfJ:fi, mm^miS (0<k3) ^fflV^T, g 3^7t;CT7'— iJ'^^O^iitVoxel 
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Sr. ^(7)^ (1 7) izm^\^ ^T. «$tLfcMjEjfiVoxel e^#-5o 
[0059] Voxel e=VoxeH-k3 (F8max-F8min) (17) 

[0060] ±iiLRurm:)7m<D^mM^wmi.fc7!)^. ^tnzmh-r. m^i-^. s^fpi 

[0061] /^4b\ n S^^TvCrr'f—^'j^TiK rm. m(Dm^±K^^t^^ FSmaxti:^^^^^ 
U^Wh. F8min^^/J^$;^^1ii:t^^to(^-C. rFSmax-FSminJf*. ^^C^T'^ffiSr^^o, 
b^^SoT. T^(17) (^J;f9#fenfc3Sili^tLfc Voxel eicm^^V^T. ¥lJ^-t--5w<htC 

[0062] ^#?fe{i#;^fpl4voxeU ?i @ v'^^4''i>{C9 X9 X 9cO^^>e)>f>#^;^^ttt±l 

-rS^ST-feSo b^^L. :2|s:5|59X9X9^:^<7)^Tc^t'— iJ'^MSb-C. ^m.'fe^tt 

[0063] ^-f. 3DX^S{C*3V^T. m^<^tt^'4''L^^UT. 3^7nM^m^l\EimVX31lk 
TcCTy^—'^'-dmM^tl^ (SlO)o 

[0064] ^v^-T:\ 3iik7tMmm^hnhthfz.3^7tcTv'—^^>(b. wiEim^^-r^fcmc 

m V ^e>tL6 mm^n^-t^ (s i d » 
[0065] ro#Jlls^cl*5v^■rfi. izmi!)m^\.fcm4^2mmmi:iM^< i «ibtv>'fit 

il^feXf*^(10){;i»-:5v>T. Hffi^lrlg^f So 
[0066] ^V^-t:\ miEM^<D3'^7x:CTy'—^tmiEMM(D3^i^^CTy'-^(Dmm(Dm^ 

(D31lk7cCTv'—^t:^>hts:^3^ik7vCT'f—^-:^t2^y^^ 
[0067] ^(7)^fflV>-C.]il^#Jzia£'f#Pil^(Z)5p^1itA ^^^W-TSo 

Vn 

[0068] HfrlBrdlffitg5e#JliT*^j£$nfcP^!itMlB¥^{tt^m^ffiT'^i6f>tt/c5F^^^ 
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[0069] 3^7£CT7=~i5'(Dffi<Z)MiEfi. ^(l)^t/^(2). lS:(3), ^(4)^tJ«^(5)}cS-^V ^ 

[0070] 014^^, 3<^7n>?f^i^;?)^M#^Hfc3i«>:7cCTy='— ^(;i:JoV^T. g LTV^^3t!fe7C 
[0071] ^-r. 3DX^S(C*3V ^T. m^(Dm%:^'L-tVX. 3^7C^^i^SrllHli^U-C360 

^tS^i--5 (S21)o 

iSfev^-c. 1g^(^^fR]feic, ?i gbTV^:53^7cCT7'->5?^jE^i:bT3gi^b;fcE>f^ 
[0072] lk^^X\ 26m(OmM-iM0']—ii25l^±%^^mi^^XJ^W^^o ^XJ^mx.(D^, ±8 

:^^(Dm.(D^mm^nmir:^(s23)o 

[0073] >-C\ m B LTV '^^3^7iCT^—^^mmMM(DT'—<^t-r^^^^^^^^'^-f' 

5(S24)o ^7^>y>^S23TaLttl$tLfc¥*&jltirm^(DSI^it^^Jt|gbT. 0T 

So 

[0074] miE^tlfc3^7tCTy—^^m^^X. m^^tti;0-r5 (S25)„ 

[0075] Ulist^, rji8;^[B](^{i:o5pj^j^rT8:3^ip]c^^itc^3|Zj?^j(^^^^i^x. ^<dM(- 

[0076] 5fe-r. 3DX^B{C*3V^-C. Bff:£(^f4^4''L^^bT, 3^7C^^i^^l(H]^b-C360 
^;^fR]^-bl+51 2tfi:(D^^7='-i5';e)5lDl^$tL^ (S30) o 

^v^■r^ ?^SbTv>S3^jfe5nCTx-i5'^lr^^^i-5m^<73;^rR]t:^^-t-5o -e^O^tf* 

. ?^g32fe7cCTx~i5'^^36>b, milRXJ^mi21,Z.^^tlX\i^^26:^\^(Dmm:^\^ 
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[0077] ^v^T\ mm<D:}j\^mi^. &^i.x\^^^3d^7vCTy'-^^mMt\^xmmi^f:Lm 
mm^ummm^)-i-^ (S32) » 26:)j\^(Dummm-ti25]7!)mm^th^o 

[0078] ^1/^T% 26{!§(7)^P^1i:f[0]-ll25]^;'^tVNMicMt)«#;t6o 3feI>^#;t(Z)^. ±8 

(D^oxel^. _h|E^ ( 1 6) ^TMiEb. SKM^ tt/cME^oxel e^#S ( 

S34)o 

[0079] ^\,^X\mm^tlfc^lEmVoxe\ e^cS'^\^T. r(DaSbTV>§3^5nCT7'~ 
[0080] ME$tT./c3^5cCT-r — ^SrM V ^T. ®^^ffl;^-t-5 (S36) „ 

[0081] :^mmcomm{<ixti\t. mm^^(Dm, mm^w^(DM:mv^^^m, mwfm^x(D 
[0082] t.fc^ :^mm(Dmmiz^tiit^ cTt^h'^^hn^mm^r-^^m\^ 2ik^y'— 

[0083] :$:mmi-i. #^^-^^§Pffl/hmt«r^Xi||CT^S^}Cjlffl^|g-efc6o 
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miEM^(D3dZ7bCTT—^tmiEMM(D3^7tCTy'-i$'<Dmm(Dmm^ 

in vol 

A ^-rS^t, M]E$tvfcmrlB3^7nCT7=^—i5^(Dje, Voxel fi, 

Vn out 

Voxel =Voxel(x,y,z)-Thr (Thr >A ) •••(!) 

out vol vol Vn 

Voxel =Voxel(x,y,z)-A (Thr <A ) •••(2) 

out Vn vol Vn 

[3] ME$tl.5tulE3^7ECT7'— ^(^^a^Voxel . mUMiU^Thr , mm^i^W.^ 

in vol 

A t-t^t^.miE:^tltimtd.3^7LCTv'—^(Dm. Voxel fi, 

Vn out 

Voxel = Voxel -(A -Thr ) •••(3) 

out in Vn vol 

[4] miE:^^^mm3^7uCTy—^(DimVoxe\ . RulBMifi^Thr . mU^^i^W.^ 

in vol 

A i:-rS^#. MIE$4^f::Hf^ta3^7cCT7='—^(0^^t. Voxel 

Vn out 

Thr >=A (Drn^n. 

vol Vn 

Voxel = Voxel -(A -Thr ) •••(4) 

out in Vn vol 

Thr <A (Om-B-i-i. 

vol Vn 

Voxel = Voxel • • • (5) 

out in 

[5] 3^^^^^i^d^M#e5nfc3^7cCT-r--i5?^Ma-r^®^^S;^?felC^oV 
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)^ i LTV ^SS^tcCTt"— ^^^.^^r-t-S^^cO;^[^fe{C. @ LTV >§3^^C 
Tx-^^l:^.^ibT3gJ^U^cm^^<^3^7cCTy=-i5'(D«^ji£^#ffit-§5g|^1it 

MISMiE#jlRTMiE$tLfc3^>:7t:CT7=-^^<irM^C>r^ffi^^it^UT. rijIEM 
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WO 2005/009240 PCT/JP2004/010618 

[2004^10^280 (28. 10. 04) : mil^^XDit^OtSig 

3.4&t;6liMjE$*lfc ; ttil^StD(Dlf*<7)SSH8|±®jyTlf b+lfc ; 
llrLl^lS*(D®sH9ai/10A<Jnxe>+ifc ; flfea)li*G>i£Bili3EM'5:L. (4M) ] 

CTy^-^tf}^^^£^3'A7LCTy^—^y'uyi!7(DW-mm^:^i^^^^i^mW^ 

tt:m\f^x.titi^3^7ccTf—'$'<Dm^mE'r^i^jE^mt. 

Av„i-r6i:t. 1iiE$ttfcHij|S3^5cCT7^— ^(Dfit. Voxelout 
Voxelout= Voxel (x.y.z) -Thr^(Thr^,>Av„) •••(!) 
Voxelout= Voxel (x.y.z) -Av„(Thr^,< Av„) • • • (2) 

13] miEm 

MiE$il^SulE3^7cCTx-^^<Z)ffi^ Voxelin. miailfltSrThr^,,. S&|E¥*&ffi:<^ 
Thr„,=kl XA (10) 

({i.b. 0<kl = <l. kin. T§i^<Dy'—'$'\,Z.m-5\,^X. 'f'isbn^^tiitMWMJUt 

AvN-A=C •••(11) 
ME^nfcMiaa^JCTcCTx— ^'(DfiS, Voxelout 

Voxelout = Voxeljn - C •••(12) 

T'*>sc,b^ii#mtt-?>if*^iiaife<D®^«i.a^&„ 

Mm$tv5lulS3^J:7cCTx-:?<D^S^ Voxelin. MIBUflt^rThr^. MIB^Fi^liiLSr 
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Thr,„i=klXA ••••(10) 

o<ki=<i. kitt. is^c^T'-^tc^-jvNT' "fibm^^^tiitMmfmxit 

AvN-A=C •••(11) 
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